Introduction
Since 2008, the synergy between the two instruments on board the Fermi mission has been providing valuable information in order to better understand the high-energy emission mechanisms of GRBs. The Gamma-Ray Burst Monitor (GBM) has been constantly monitoring the full sky unocculted by the Earth. It already detected more than 2200 bursts during the first 9.5 years of operation. GBM consists of two types of detectors, namely 12 NaI detectors (8-900 keV) and 2 BGO detectors (250 keV -40 MeV). The main temporal and spectral properties of the detected GRBs are summarized in the official Fermi-GBM catalogs [1, 2, 3] .
The primary instrument on-board Fermi, the Large Area Telescope (LAT), which detects gamma rays above 100 MeV up to more than 300 GeV, has also been active in catching GRBs at such high energies. The first GRB catalog [4] included 35 GRBs and highlighted their main high-energy properties. As it was immediately evident, almost 70% of these bursts were detected by LAT also below 100 MeV. This detection was made possible by applying a non-standard analysis reconstruction, the so-called "LAT Low-Energy" (LLE) technique [5] .
When compared to the standard LAT "P8 TRANSIENT020E" data [6] , LLE data are produced with looser selection criteria. In particular, it is required that the selected events have at least one track detected in the LAT tracker, i.e. have a reconstructed direction together with the best estimation of the reconstructed energy. The effective area below 100 MeV and at larger off-axis angles (>60 o ) is also larger. Unfortunately, LLE data exhibit a higher background contamination and limited spatial resolution. Therefore, it is basically designed for the analysis of gamma-ray transients (GRBs, solar flares [7] ) with soft spectra or occurring at high off-axis angles. It allows detailed studies of the temporal structure of GRB emission and it is of particular interest for analyzing short transients. In the framework of the LAT GRB catalog, LLE data is mainly used for source detection and duration measurements.
A new LLE analysis
Since 2013, the LAT analysis tools have been greatly improved, mainly thanks to the transition to the Pass 8 event-level reconstruction. Moreover, the LAT collaboration implemented a new GRB-detection scheme, namely the LAT Transient Factory (LTF [8] ). The application of this tool made it possible to overcome the large GBM systematic error on the localization by search the LAT data on different time scales and on larger regions of the sky. The increase in the rate of LAT-detected bursts is of the order of ∼50%, which became evident also from the number of circulars publicly distributed to the Gamma-Ray Coordinate Network (GCNs). The second LAT GRB catalog is currently in preparation within the LAT collaboration and includes more than 130 bursts.
Regarding the LLE data, over the last years we developed a new algorithm, namely a modified version of the Bayesian Block analysis [9, 10] which takes into account the presence of a timevarying background. The advantages of applying such a method to LLE data are that it is time-scale agnostic, it has built-in a trial factor correction and it is computationally very fast.
The algorithm defines a first "search" window around the trigger time and two "off-pulse" windows, covering some hundreds of seconds before and after the trigger time. The background is
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Exploring the low-energy domain of LAT-detected GRBs Elisabetta Bissaldi then fitted with a polynomial function, which is multiplied by the cosine of the LAT zenith angle with respect to the source location in the sky. In this step, a least square fit of all non-zero bins is first carried out, and then it is refined by using Poisson log-likelihood including all bins. The background goodness of fit is computed with simulations. We then applied the modified Bayesian Block (modBB) algorithm to the "search" window, and in case of detection, we measure the net flux, providing a significance value that takes into account the background uncertainty.
Preliminary results
We tested the algorithm on all GBM-detected GRBs over a period of 9 years (from August 2008 to July 2017) and found that ∼80 GRBs show significant emission below 100 MeV, which we refer to as the "LLE sample". These represent ∼60 % of all GRBs detected with the standard LAT analysis above 100 MeV. Moreover, ∼15 % of the LLE sample shows no emission at higher energies. We refer to this fraction of bursts as the "LLE-only" sample.
The smaller fraction of LLE bursts compared to the one described in the first LAT GRB catalog (∼70 %) can be attributed to the overall larger number of bursts retrieved with the standard analysis, which largely improved thanks to the transition to Pass 8 and to the LTF features. Finally, The LLEonly sample comprises mainly long GRBs, with only ∼15 % being short GRBs. Final numbers are currently under revision and will be published in the second LAT GRB catalog [8] .
Temporal properties
We studied the temporal characteristics of the bursts in the LLE sample, calculated in the 10-100 MeV energy range, and compared them to the same ones calculated at lower energies with 
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Exploring the low-energy domain of LAT-detected GRBs Elisabetta Bissaldi GBM data, in the 50-300 keV energy band. We first explored how the GRB lightcurve evolves at different energies, as displayed in Figure 1 . The two top panels of each plot represent low-energy data as measured by the GBM NaI detectors from 8 to 300 keV. The subsequent two panels show emission measured by the GBM BGO detectors in the energy range from 300 keV to 10 MeV. The bottom panel(s) show(s) the high-energy emission detected by the LAT. If the burst an "LLE-only" one, then just one panel is shown, with data ranging from 10 to 100 MeV, as in the case of GRB 140206B (see the plot on the right). If the burst is observed also in the LAT standard energy range, the emission in the 100 MeV to 1 GeV lightcurve is shown, too, as in the case of GRB 110721A (see the plot on the left). Figure 2 shows the distribution of the onset times (the so-called T 05 , left plot) and the duration (the so-called T 90 , right panel) in the high-energy range versus the same quantities measured in the low-energy range, the dotted line indicating equivalence. It can be seen that most of the bursts in the LLE sample have a similar onset time at higher energies as at lower energies, with just a fraction starting significantly later. Durations tend to be systematically shorter at higher energies, as it is also clearly visible in the lightcurves of the two example bursts shown in Figure 1 .
The temporal properties of the LLE sample GRBs reprensent an interesting dataset in order to study the relationship between the pulse paradigm at high energies and the luminosity distribution in GRBs [11] . Moreover, the duration inferred from the LLE data analysis can provide important information for those extremely bright events, as in the case of GRB 130427A [12] .
Future steps
With this preliminary analysis, we showed that by exploring the energy range below 100 MeV we can significantly contribute to the second LAT GRB catalog catalog, currently in preparation. In particular, the inclusion of the LLE-only sample adds almost 10% to the final number of LATdetected bursts. This will allow us to further investigate interesting GRB features which could be hidden at MeV energies, as shown also in [10] . In the near future, we plan to refine the LLE duration measurements and to study the duration versus energy relations of the LLE sample.
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